Introduction
The importance of 2,3-unsaturated glycopyranosides as useful chiral intermediates 1,2 in the synthesis of biologically active compounds such as glycopeptide building blocks, 3 oligosaccharides, 4 modified carbohydrates, 5 several reports have been appeared in the literature. The synthesis of 2,3-unsaturated glycopyranosides are generally achieved by treatment of corresponding glycal with an alcohol or thiol in presence of either Lewis acid or Brønsted acid as a catalyst. This reaction was discovered by Ferrier 20 and N-iodosuccinamide 21 have been reported to affect this rearrangement. Owing to the importance of the Ferrier rearrangement products, the introduction of new and efficient catalysts for this transformation is still in demand. .
II. Results and Discussions
In our preliminary experiments, we allowed to stir a mixture of benzyl alcohol (1 mmol) and glucal (3, 1 mmol) in the presence of 3,5-DNBA (20 mol%) in CH 2 Cl 2 at room temperature for 24 h. However, the reaction did not proceed. Then we carried out the reaction in CH 3 CN at 80 o C the reaction underwent smoothly to give 2,3-unsaturated-O-glucopyranoside (Table 2 , 5e) in 81% yield.
In a typical experiment, a solution of tri-O-acetyl-D-glycal and alcohol or thiol in acetonitrile was stirred with 20 mol% 3,5-DNBA at 80 o C. The reaction was completed within 2 to 3 h to produce exclusively the corresponding a 2,3-unsaturated glycopyranosides in high yield (Scheme 1, Table 2 ). We obtained predominately the -anomer, as confirmed by spectroscopic data. The predominant formation of thisanomer may arise from a thermodynamic anomeric effect.
. 
III. Conclusion
In conclusion, we have developed a simple and convenient method for Ferrier rearrangement of of tri-O-acetyl-D-glycals in the presence of 3,5-dinitrobenozic acid has been developed. 3,5-dinitrobenzoic acid is an effective, very cheap and viable catalyst in above synthetic transformations with various alcohols, thiols. We believe that this methodology is valuable addition to modern synthetic methodologies.
IV. Experimental
General methods All reactions were carried out under dry conditions and at room temperature with dry solvents. Methylene chloride and acetonitrile was distilled over P 2 O 5 . Reagents were purchased at the highest commercially quality and used without further purification. Yields refer to chromatographically homogeneous materials, unless otherwise stated. Reactions were monitored by thin-layer chromatography (TLC) carried out on 0.25 mm E. Merck silica gel plates (60F-254) using UV light as visualizing agent and/or ethanolic solution of p-anisaldehyde and heat as developing agent. Silica gel (particle size 100-200 mesh) was used for column chromatography. NMR spectra were recorded on Brüker AMX-500 instrument. The signals from solvent CDCl 3 , 7.25 and 77.0 ppm, are set as the reference peaks in 1 H NMR and 13 C NMR spectra, respectively. Mass spectra were recorded by GC-MS (Perkin-Elmer Clarus 500, EI, 70 eV). The following abbreviations were used to explain the multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, b = broad.
General procedure for preparation of 2,3-unsaturated glycosides:
To a mixture of 2,4,6-tri-O-acetyl-D-glycal (135 mg, 0.5 mmol) and alcohol or thiol (1 equiv) in acetonitrile (5 mL) was added 3,5-dinitrobenzoic acid (0.1 mmol, 20 mol%) at room temperature. The mixture was stirred at 80 o C for a specified period of time (Table 1) , and the progress of reaction was monitored by TLC analysis. Evaporation of the solvent under reduced pressure, followed by purification of the residue by silica gel column chromatography (ethyl acetate/hexanes, 1/4, as the eluent) gave the desired 2,3-unsaturated glycoside. 
Prop-2-enyl 4,6-di-O-acetyl-2,3-dideoxy--D-erythro-hex-2-enopyranoside (5a)
IR
